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(54) Mechanical anti-jamming device of power-operated roof panel systems

(57) A device (2) for opening and closing a roof panel
system (4) in a vehicle, which device (2) is adapted to
move the roof panel system (4) in an essentially vertical
direction, where the device (2) comprises an opening
means (6) adapted to open and close the roof panel sys-
tem (4), and the opening means (6) comprises a first
activating element (8) and a second activating element
(10). The device (2) further comprises a drive unit (12)
adapted to generate rotational movements in a first di-
rection (A) and a second direction (B), and a coupling
unit (14) positioned between said opening means (6) and
said drive unit (12) and adapted to transmit rotational
movements from said drive unit (12) to said opening
means (6). The coupling unit (14) comprises a first cou-
pling element (16) and a second coupling element (18),
where the drive unit (12) is adapted to rotate said first
coupling element (16) which is adapted to transmit the
rotation to said second coupling element (18) when the
roof panel system’s gravitational force, via the opening
means (6), acts on said second coupling element (18)
with an essentially vertical downward force exceeding a
predetermined threshold value.
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Description

Field of the invention

[0001] The present invention relates to a device ac-
cording to the preamble of the independent claim.

Background to the invention

[0002] Electrically activated roof panel systems are
preferably equipped with an anti-jamming device prima-
rily to prevent personal injury but also material damage
if, e.g. a hand or other object is placed in the path of the
roof panel system as it is about to close.
[0003] Roof panel systems may have different move-
ment patterns and, in trucks, the roof panel system is
usually opened by lifting the rear edge, whereas the roof
panel system is articulatedly fastened to the roof at the
front edge.
[0004] Known solutions for detecting whether an object
is at risk of becoming jammed when closing the roof panel
system require control units and possibly sensors, which
are often expensive solutions. These sensors, which are
used for power measurement and/or positioning, also re-
quire careful calibration to ensure proper functioning. For
final closure (tilting), power measurement is also difficult
as the mechanical element/transmission is such that
quite high jamming forces arise before the jamming is
detected. Anti-jamming devices are unusual in this con-
text. Anti-jamming sensors are the best known solution
in such a case.
[0005] Several solutions are available for preventing
objects from becoming jammed in connection with the
closure of a roof panel system. A number of patent doc-
uments depicting said solutions are presented below.
[0006] US20030115801 describes a device for pre-
venting objects becoming jammed in moving panels in a
vehicle. The anti-jamming device comprises inter alia a
spring mechanism. When a force is applied to the spring
which is then compressed, the closing movement of the
moving part will be arrested.
[0007] US20080236044 describes an anti-jamming
device to prevent objects becoming jammed, e.g. in a
roof panel system. The anti-jamming device comprises
a device variably connected to a part of the vehicle, as
well as a detection device for detecting movement be-
tween the device and the detection device.
[0008] US20030038606 depicts an electromechanical
anti-jamming device, for example, a side window in a
vehicle. According to this device, the load acting on the
motor which controls the shutting of the window is mon-
itored and, if anything becomes jammed, the device will
deactivate the motor so the object can be removed.
[0009] WO2011003816 depicts an anti-jamming de-
vice, e.g. for a roof panel system. A limit value is defined
indicating how great the force on the closing part should
be. If the value is exceeded, this indicates something is
in the way.

[0010] DE102009020340 describes an anti-jamming
device which prevents fingers becoming jammed. The
anti-jamming device comprises inter alia a cylinder com-
prising a rod which is axially moveable relative to the
cylinder. The spring function is arranged in the cylinder.
The technical solution is used in areas other than roof
panel systems.
[0011] The object of the present invention is to provide
an opening device for a roof panel system which has a
simple, safe and robust function and a relatively low man-
ufacturing cost.

Summary of the invention

[0012] The aforesaid object is achieved according to
the invention defined by the independent claim.
[0013] Preferred embodiments are defined by the de-
pendent claims.
[0014] The object is therefore achieved, according to
the invention, with a device for opening and closing a
roof panel system in a vehicle, which device is adapted
to move the roof panel system in an essentially vertical
direction, which device comprises an opening means
adapted to open and close the roof panel system, which
opening means comprises a first activating element and
a second activating element. A drive unit is further pro-
vided which is adapted to generate rotational movements
in a first direction (A) and a second direction (B), and a
coupling unit is positioned between said opening means
and said drive unit and adapted to transmit rotational
movements from the drive unit to the opening means.
The coupling unit comprises a first coupling element and
a second coupling element, where the drive unit is adapt-
ed to rotate said first coupling element, which is adapted
to transmit the rotation to the second coupling element
when the roof panel system’s gravitational force, via the
opening means, acts on the second coupling element
with an essentially vertical downward force exceeding a
predetermined threshold value. The coupling unit is
adapted to be either in a coupled position, where the
second coupling element engages the first coupling ele-
ment so the rotation generated by the drive unit is trans-
mitted to said opening means in order to open or close
the roof panel system, or in a non-coupled position, where
the second coupling element does not engage the first
coupling element and the rotation is not transmitted to
said opening means, which non-coupled position pre-
vails when said essentially vertical downward force is
below said predetermined threshold value.
[0015] According to one embodiment, the first activat-
ing element is a drive shaft in the form of a tube with a
circular cross-section which is equipped with threads on
at least one section of the outer side, and the second
activating element is a bearing sleeve in the form of a
tube with a circular cross-section which is equipped with
threads on the inner side, where the threads on the outer
side of the drive shaft may engage the threads on the
inner side of the bearing sleeve. The bearing sleeve is
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adapted to be mounted in the roof panel system and
adapted to engage the drive shaft such that, when the
drive shaft rotates in the first direction (A), the roof panel
system opens and when the drive shaft rotates in the
second direction (B), the roof panel system closes.
[0016] A mechanical anti-jamming device according to
the invention, with relatively few parts, enables the func-
tion to be achieved with a simpler and cheaper control
unit or even without a control unit altogether when it is
not dependent on any electronic system. It also compris-
es a locking function which moves the roof panel system
the final millimetres and exerts compression on the seals.
[0017] The invention therefore relates to a mechanical
anti-jamming device for the tilt movement in power-op-
erated roof panel systems, thereby removing the need
for sensors and/or control units for this function.

Brief description of the drawings

[0018]

Figure 1 depicts a schematic cross-section of a roof
panel system where the device according to the in-
vention is positioned.
Figures 2-4 depict a cross-section of the device ac-
cording to the present invention in different positions.
Figures 5-7 illustrate schematically different embod-
iments of the coupling unit according to the present
invention.

Detailed description of preferred embodiments of the in-
vention

[0019] The invention will now be described in detail
with reference to the attached drawings.
[0020] Figure 1 depicts a schematic cross-section of a
roof panel system 4, preferably mounted in a vehicle,
equipped with a device 2 for opening and closing the roof
panel system 4, which device 2 is adapted to move the
roof panel system 4 in an essentially vertical direction.
The device 2 comprises an opening means 6 which is
adapted to open and close the roof panel system 4, which
opening means 6 comprises a first activating element 8
and a second activating element 10. The device further
comprises a drive unit 12, which is adapted to generate
rotational movements in a first direction (A) and a second
direction (B), and a coupling unit 14 positioned between
said opening means 6 and said drive unit 12 and adapted
to transmit rotational movements from the drive unit 12
to the opening means 6.
[0021] The coupling unit 14 comprises a first coupling
element 16 and a second coupling element 18 and the
drive unit 12 is adapted to rotate said first coupling ele-
ment 16, which is adapted to transmit the rotation to the
second coupling element 18, when the roof panel sys-
tem’s gravitational force, via the opening means 6, acts
on said second coupling element 18 with an essentially
vertical downward force exceeding a predetermined

threshold value.
[0022] The coupling unit 14 is adapted to be either in
a coupled position, where the second coupling element
18 engages the first coupling element 16 so the rotation
generated by the drive unit 12 in direction A or B is trans-
mitted to said opening means 6 in order to open or close
the roof panel system. The coupling unit 14 is further
adapted to be in a non-coupled position, where the sec-
ond coupling element 18 does not engage the first cou-
pling element 16 and the rotation is thus not transmitted
to the opening means 6, which non-coupled position pre-
vails when said essentially vertical downward force is
below said predetermined threshold value. The non-cou-
pled position occurs, for example, if an object is prevent-
ing the roof panel system from closing which means the
downward force is reduced and jamming can be prevent-
ed if the object is, for example, a hand or a finger.
[0023] The drive unit 12 is adapted to receive control
signals 20 containing instructions to open or close the
roof panel system 4 by generating rotational movements
in the first direction (A) or the second direction (B). These
control signals may, for example, be generated via a con-
trol device connected to the instrument panel.
[0024] According to one embodiment, said first activat-
ing element 8 is a drive shaft in the form of a tube with a
circular cross-section which is equipped with threads 22
on at least one section of the outer side. The second
activating element 10 is a bearing sleeve in the form of
a tube with a circular cross-section and equipped with
threads 24 on the inner side. The threads 22 on the outer
side of the drive shaft are adapted to engage the threads
on the inner side of the bearing sleeve.
[0025] The bearing sleeve is adapted to be mounted
in the roof panel system 4 and is thus adapted to engage
the drive shaft such that, when the drive shaft rotates in
the first direction (A), the roof panel system opens and
when the drive shaft rotates in the second direction (B),
the roof panel system closes. These rotational directions
are depicted in Figure 2.
[0026] The bearing sleeve 10 is preferably mounted at
the rear edge of the roof panel system and exerts a down-
ward force due to the system’s weight. The drive shaft 8
is threaded into the bearing sleeve 10 and, according to
one embodiment, the second coupling element 18 is po-
sitioned on the lower edge of the drive shaft 8. A lock
shaft 11 runs through the drive shaft 8 and runs freely
inside the drive shaft 8.
[0027] At the lower end of the lock shaft 11, there is
the drive unit 12, which may, for example, take the form
of an electric motor, a drive gear which is driven by the
electric motor with a worm wheel and which thus forms
a worm gear. In the lower section of the lock shaft 11,
there is the first coupling element 16, which may, for ex-
ample, take the form of a spring-loaded toothed coupling.
Figures 2-4 illustrate schematically a resilient unit 13, po-
sitioned beneath the first coupling element 16, which
may, for example, take the form of a spiral spring or a
resilient rubber cylinder. The first coupling element 16 is
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mounted on, and rotates constantly with, the lock shaft
11 but preferably has a small amount of linear play with
the lock shaft 11.
[0028] The embodiment with the spring-loaded
toothed coupling is illustrated in Figure 5 and will be de-
scribed in further detail below.
[0029] When opening the roof panel system, the drive
unit drives the lock shaft 11 in the first rotational direction
A, the coupling unit 14 is in its coupled position and the
drive shaft 8 drives the bearing sleeve 10, and thereby
the roof panel system, upwards.
[0030] When closing, the motor drives the lock shaft
11 in the second rotational direction B, the coupling unit
14 is in its coupled position and the drive shaft 8 in turn
drives the bearing sleeve 10 and the roof panel system
downwards.
[0031] If an object becomes jammed between the roof
panel system and the roof, the downward force acting on
the bearing sleeve 10 is released (as it is connected to
the roof panel system) and the coupling unit 14 releases
the driving force on the drive shaft 8 preventing the roof
panel system being driven downwards. The motor, how-
ever, continues to operate and drives the lock shaft 11
as long as it is activated.
[0032] Figures 5-7 illustrate schematically different
embodiments of the coupling unit according to the
present invention. In all these embodiments, if the down-
ward force acting on the coupling unit exceeds a thresh-
old value, the coupling unit must transfer the rotation to
the opening means 6. The size of this threshold value
depends inter alia on the weight of the roof panel system.
The threshold value must be high enough to ensure nor-
mal function for the device, i.e. to ensure the roof panel
system is able to open and close without interference.
[0033] According to one embodiment, as illustrated in
the schematic pictures in Figure 5, said first and second
coupling elements 16, 18 are equipped with interlocking
teeth 26 for transmitting the rotation from the first coupling
element 16 to the second coupling element 18. The de-
sign of the teeth may obviously take very different forms.
The figure depicts a tooth shaped such that if the drive
unit 12 rotates the first coupling element 16 in the rota-
tional direction B, i.e. the roof panel is about to close, the
coupling will slip and ultimately be released when the
teeth disengage when the downward force is reduced.
[0034] According to one embodiment, as illustrated in
the schematic drawings in Figure 6, said first and second
coupling elements 16, 18 are equipped with friction ma-
terial 28 for transmitting the rotation from the first coupling
element 16 to the second coupling element 18. The fric-
tion material may, for example, take the form of rough-
ened metal surfaces or blasted surfaces.
[0035] According to one embodiment, as illustrated in
the schematic drawings in Figure 6, said first and second
coupling elements 16, 18 are equipped with a magnetic
material 30 for transmitting the rotation from the first cou-
pling element 16 to the second coupling element 18. The
magnetic material is arranged on the coupling elements

16, 18, for example by giving the different coupling ele-
ments the opposite magnetic polarity with a magnetic
contraction force which is relative to the threshold value
for the downward force. This means that, when the cou-
pling elements are forced away from each other, the ro-
tation will not be transmitted and the coupling is thereby
released.
[0036] According to a further embodiment, the opening
means 2 is equipped with a locking means 32 adapted
to engage the roof panel system, either via the locking
sleeve or directly with the roof panel system, to lock the
roof panel system in the closed position. The locking
means preferably forms the top part of the lock shaft 11.
[0037] The locking means functions such that, when
the roof panel system is only a few millimetres from its
closed position, the drive shaft 8 is screwed almost to
the bottom of the bearing sleeve 10 and the lock shaft’s
11 top section, the locking means 32, acts on the bottom
of the bearing sleeve 11 and drives the final distance,
locking the roof panel system so that it cannot be lifted
up as the drive shaft 8 has no linear locking mechanism
on the lock shaft 11. The locking mechanism may, for
example, take the form of a thread smaller than that on
the drive shaft, a bayonet coupling or similar.
[0038] The present invention also comprises a vehicle,
for example a truck, car or bus, comprising a roof panel
system adapted to be opened and closed with at least
one device as described above with reference to the fig-
ures.
[0039] The present invention is not limited to the pre-
ferred embodiments described above. Various alterna-
tives, modifications and equivalents may be used. The
aforesaid embodiments therefore should therefore not
be considered to limit the scope of the invention which
is defined by the attached claims.

Claims

1. A device (2) for opening and closing a roof panel
system (4) in a vehicle, which device (2) is adapted
to move the roof panel system (4) in an essentially
vertical direction, where the device (2) comprises an
opening means (6) adapted to open and close the
roof panel system (4) and the opening means (6)
comprises a first activating element (8) and a second
activating element (10), a drive unit (12), adapted to
generate rotational movements in a first direction (A)
and second direction (B), and a coupling unit (14)
positioned between said opening means (6) and said
drive unit (12) and adapted to transmit rotational
movements from said drive unit (12) to said opening
means (6), characterised in that said coupling unit
(14) comprises a first coupling element (16) and a
second coupling element (18), where the drive unit
(12) is adapted to rotate said first coupling element
(16) which is adapted to transmit the rotation to said
second coupling unit (18) when the roof panel sys-
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tem’s gravitational-force, via said opening means
(6), exerts an essentially vertical downward force on
said second coupling element (18) exceeding a pre-
determined threshold value, where the coupling unit
(14) is adapted to be either in a coupled position,
where the second coupling element (18) engages
the first coupling element (16) so that the rotation
generated by the drive unit (12) is transmitted to said
opening means (6) in order to open or close the roof
panel system, or in a non-coupled position, where
the second coupling element (18) does not engage
the first coupling element (16) and the rotation is not
transmitted to said opening means (6), which non-
coupled position prevails when said essentially ver-
tical downward force is below said predetermined
threshold value.

2. Device according to claim 1, where said drive unit
(12) is adapted to receive control signals (20) con-
taining instructions to open or close the roof panel
system (4) by generating rotational movements in
the first direction (A) or second direction (B).

3. Device according to claims 1 or 2, where said first
activating element (8) is a drive shaft in the form of
a tube with a circular cross-section and which is
equipped with threads (22) on at least one section
of the outer side, and the second activating element
(10) is a bearing sleeve in the form of a tube with a
circular cross-section and which is equipped with
threads (24) on the inner side, where the bearing
sleeve is adapted to be mounted in the roof panel
system (4) and adapted to engage the drive shaft in
such a way that when the drive shaft rotates in the
first direction (A) the roof panel system opens and
when the drive shaft rotates in the second direction
(B), the roof panel system closes.

4. Device according to any one of claims 1-3, where
said first and second coupling elements (16, 18) are
equipped with interlocking teeth (26) for transmitting
the rotation from the first coupling element (16) to
the second coupling element (18).

5. Device according to any one of claims 1-3, where
said first and second coupling elements (16, 18) are
equipped with friction material (28) for transmitting
the rotation from the first coupling element (16) to
the second coupling element (18).

6. Device according to any one of claims 1-3, where
said first and second coupling elements (16, 18) are
equipped with a magnetic material (30) for transmit-
ting the rotation from the first coupling element (16)
to the second coupling element (18).

7. Device according to any one of claims 1-6, where
said opening means is equipped with a locking

means (32) adapted to engage the roof panel system
in order to lock the roof panel system in the closed
position.

8. Device according to claim 7, where said locking
means (32) is a bayonet coupling.

9. Device according to claim 7, where said locking
means (32) is a thread.

10. A vehicle comprising a roof panel system adapted
to be opened or closed by at least one device ac-
cording to any one of claims 1-9.
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